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図 1に示す例を用いて，この手順の概要を説明する．図 1 (A)に示すネットワークはある国際貿易取引における文
書の流れの一部を表している．このネットワークをG = (V,E)とすると，Gは次のように記述できる．G = (V,E),
V = {v1, v2, v3, v4, v5}, E = {(v1, v2), (v1, v3), (v2, v3), (v3, v4), (v2, v5), (v5, v4)}.
また，文書 pの流れを Rdp と表すとき，G中の文書の流れは次のように記述できる．
Rda = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)}, R
d
b = {(v1, v2), (v2, v3), (v2, v5)}, R
d
c = {(v1, v2), (v1, v3), (v2, v3), (v2,




Rdp| Dp ∩ {im} ̸= ϕ} (1)
図 1 (b)にその結果を示す （Ri1 = {(v1, v2), (v1, v3), (v2, v3), (v2, v5), (v3, v4), (v5, v4)}, R
i
2 = {(v1, v2), (v1, v3),
(v2, v3), (v2, v5), (v5, v4)}, Ri3 = {(v1, v2), (v1, v3), (v2, v3), (v2, v5), (v3, v4), (v5, v4)}).































































































































































































(D) Reduced document flows 
図 1: An example of information flow
表 1: The numbers of information transmission of current process and the reduced process in the example















Da 3 4 12 D
′
a 3 4 12
Db 2 3 6
Total number of information
Transmission of all documents
12
Dc 2 5 10
Total number of information







5. 全てのノードの入次数が 1になるまで，2から 6を手順を繰り返す．
この手順によって，図 1 (b)に示すネットワークは次のように縮小される．Ri1 = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)},
Ri2 = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)} R
i








この手順によって，図 1 (D) に示す書類の流れが得られる．表 1は，元のプロセスと縮小化後のプロセスとに
含まれる書類の数と，書類の受け渡し回数を表したものである．この表から分かるように，提案手法によって，文











A Supporting System for Improving Efficiency of Paperworks in
International Trade Transaction Processes
17096508 Tanapun SRICHANTHAMIT
In this paper, a supporting system for improving efficiency of paperworks in international trade transaction
processes is proposed. Then, the performance of the proposed system is investigated by conducting experiments.
International trade transaction process between different countries has an important role in economic develop-
ments and movement of goods, service, and technology.
Usually, each country designs its own transaction processes without considering other countries’ circumstances.
That is to say, international trade transaction processes can be considered as systems consisting of sub-systems
designed by each country based on their own concepts and policies. This fact makes international trade transaction
systems complex. Of course, if we can reconstruct the whole-system, we can reduce the redundancies and make it
more efficient. However, it is not easy to reconstruct the complex integrated system with keeping the consistency.
To solve the problem, a system for reducing redundancies of paperworks in international trade transaction
processes is developed. The basic idea is shown below:
1. Describe the target international trade transaction processes as a network structure. Here, each node stands
for an organization, and each edge stands for a flow of document.
2. Convert the network structure to another network structure which stands for information.
3. Reduce the information flows by eliminating redundant edges.
4. Convert the information flow to document flows.
For example, a network in Fig. 1 (A) shows an example of document flow in a part of an international transaction
process.
The network structure of the example is described as G = (V,E). Here, V stands for a set of nodes which
represent organizations in a process and E stands for a set of edges which represent a path of document flows in a
process.
Organizations of the example can be described as V = {v1, v2, v3, v4, v5}. A path of document flows in a
process can be described as E = {(v1, v2), (v1, v3), (v2, v3), (v3, v4), (v2, v5), (v5, v4)}. The routes of the doc-
uments can be described as Rda = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)}, R
d
b = {(v1, v2), (v2, v3), (v2, v5)}, R
d
c =
{(v1, v2), (v1, v3), (v2, v3), (v2, v5), (v3, v4)}.































































































































































































(D) Reduced document flows 
Figure 1: An example of information flow
Table 1: The numbers of information transmission of current process and the reduced process in the example















Da 3 4 12 D
′
a 3 4 12
Db 2 3 6
Total number of information
Transmission of all documents
12
Dc 2 5 10
Total number of information
Transmission of all documents
28




Rdp| Dp ∩ {im} ̸= ϕ} (1)
where, Dp stands for a document p, DX stands for a set of documents used in process X, Rdp stands for a route of
document p, im stands for an information m, and R
i
m stand for a route of information m.
Figure 1 (b) shows the results; Ri1 = {(v1, v2), (v1, v3), (v2, v3), (v2, v5), (v3, v4), (v5, v4)},R
i
2 = {(v1, v2), (v1, v3),
(v2, v3), (v2, v5), (v5, v4)}, Ri3 = {(v1, v2), (v1, v3), (v2, v3), (v2, v5), (v3, v4), (v5, v4)}.
Next, the information flows are reduced as following way:
1. Find a node which has the maximum number of in-degree.
2. Find all sender nodes that link to the node found in step 1.
3. Find the maximum number of out-degree of sender nodes.
4. An edge that connects to the sender node and the receiver node is eliminated.
5. From 2 to 6 are repeated until all nodes have the number of in-degree less than one.
By following the procedure, the network shown in Fig. 1 (b) is changed as: Ri1 = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)},
Ri2 = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)} , R
i
3 = {(v1, v2), (v1, v3), (v2, v5), (v5, v4)}. Figure 1 (C) shows the network
structure of the reduced information flows.
Then, document flows are generated from the reduced information flows with the following procedure:
1. Documents which include only one information are created. Eventually, the number of documents become
same as the number of informations in the process. Each document has the same route with information
which included in the document.
2. Find a pair of documents which can be merged together because they have a common part in the paths.
3. If a pair of documents, they are merged, otherwise finish.
4. Repeat 2 - 3.
As a result, a reduced document flow shown in Fig. 1 (D) is obtained. Table 1 shows number of documents and
number of transmitting documents in the original process and reduced process. As we can see from the table, total
number of documents has reduced from three to one (66.6%), and the total number of transmitting documents has
reduced from twenty-eight to twelve (57.2%).
Here, many kinds of redundancies, e.g. (1) redundancy of sharing information and (2) redundancy of using
documents are considered, and these redundancies have a trade-off relationship. Thus, in the actual situation, we
have to decide which redundancy should be focused on. The proposed system can show some solution candidates
with the evaluation values which show several types of redundancies. Therefore, the proposed system can be applied
for various situations.
Examples of international trade transaction processes in ASEAN countries are shown to discuss the abilities of
the proposed system. As a result, it became clear that the proposed system can be applied for relatively huge-sized
problems.
In the system, synchronizing multi-document transitions and permission control of information are not consid-
ered. In order to implement actual system based on the idea, these problems must be solved in the future.


